VANET is the subset of mobile ad-hoc network, with the help of this we can communicate among nearby vehicles and between vehicle and also fixed road side equipment. The aim of this study is to perform the feasibility analysis of Nakagami propagation model for vehicular ad-hoc networks in the Indian automotive network. The main purpose of this paper is to present a simulation-based study of distinct propagation model for vehicular ad-hoc networks and to find the efficient analysis using on-demand routing protocols that can be more suitable in various scenarios, particularly on highways. We have used different parameters like throughput and packet drop for comparing the AODV, DSR and TORA protocols in VANETs. The research outputs will be useful in implementing efficient architecture on the realistic highway scenario, especially for four-wheeler traffic types. It will be advantageous to avoid congestion and highway road accidents due to speeds of the traffic, and road condition.
Introduction
The number of vehicles on the roads has been rising significantly and leading to dramatic increases in traffic-related issues such congestion, road accidents due to speeds of traffic and road condition (Liu et al., 2015a) .
Nowadays, sensor and wireless communication technologies are rapidly evolving and capturing new application areas in the healthcare domain (He et al., 2012a (He et al., , 2012b Acampora et al., 2013) .
Generally, sensing devices share common features, such as constrained energy resources, limited processing capability, vulnerable radio conditions, the real time nature of applications, and minimal direct human interaction. By interconnecting these devices using low-cost wireless communication technologies, usually WSNs, a new ecosystem with a large deployment of smart applications has been formed (Sheng et al., 2013; Zeng et al., 2013) .
Many sensing applications share in common that their source nodes deliver packets to sink nodes via multiple hops, leading to the problem on how to find routes that enable all packets to be delivered in required time frames, while simultaneously taking into account factors such as energy efficiency and load balancing (Han et al., 2013; Yao et al., 2013 Yao et al., , 2015 . In this situation, we required a vehicle that is equipped with wireless transceivers to communicate with other vehicles to form a special class of wireless networks, known as vehicular ad-hoc networks or VANETs (Shastri et al., 2011) .
The new era of internet of things is driving the evolution of conventional VANETs into the internet of vehicles (IoV) paradigm. IoV refers to dynamic mobile communication system that includes vehicle-to-vehicle (V2V), vehicle-to-road (V2R), vehicle-to-human (V2H), and vehicle-to-sensor (V2S) communication. Each vehicle is considered as a smart object equipped with a powerful multi-sensors platform, communication technologies, computation units, IP-based connectivity to the internet and to other vehicles either directly or indirectly. IoV enables information sharing and the gathering of information on vehicles, roads and buildings (Liu et al., 2015b) .
A lot of research labours have been dedicated during the last years to invent the radio propagation model for VANETs, which obtain benefit of supplementary information available to vehicles like macroscopic point of view, i.e. motion constraints such as roads, streets, crossroads and traffic lights and microscopic point of view, i.e. the behaviour of the driver.
In this paper, the main aim has been to perform the efficient performance of nakagami radio propagation model using AODV, DSR and TORA protocols for VANETs in the Indian automotive networks. The results and analysis indicate the feasible radio propagation model for VANET scenarios in terms of control traffic overhead, bandwidth (no. of lanes or toll booth), traffic type (four wheeler), transmission range, no. of nodes (vehicles), delay, packet delivery fraction (PDF) and throughput.
Further, the paper is planned as follows: firstly in Section 2, we have related work of research. Section 3 highlights the, simulation tools used in our research, different mobility and radio propagation model for VANETs and the feasibility analysis to help of simulation and different environment, performance metrics described. Section 4 represents the result and at the end of this paper conclusion is included in Section 5.
Related work
In earliest research on the inter-vehicular communications as described in was carried out by Association of Electronic Technology for Automobile Traffic and Driving (JSK) of Japan in the early 1980s that is known as the Japan Automobile Research Institute (JARI).
There have been researches analysing the performance of ad-hoc routing protocols from different aspects. Broch et al. (1998) compared four ah-hoc routing protocols TORA, DSDV, AODV and DSR in terms of overhead of routing, packet delivery ratio and path optimality. Feng et al. (2009) analysed the performance of AODV, DSR, and DSDV and OLSR routing protocols using the NS-2 simulator and find out that DSDV and OLSR to perform better in the small networks and AODV and DSR are more flexible in the large-scale networks.
In the research report (Härri et al., 2005) , a structure for a realistic mobility model for inter-vehicular networks has been reviewed using actual mobility models and it proposed an original concept map by identifying key features, which should be included in a vehicular mobility model in order to obtain realistic motions.
Another paper of Härri et al. (2009) presented VanetMobiSim, an open-source extension to the CanuMobiSim user mobility framework, capable of constructing realistic vehicular mobility traces for numerous network simulators.
The CARLINK (2007) project presented the different ways of defining realistic mobility models for achieving VANETs simulation, as closely as possible to the real world and proposed use of VanetMobiSim as the traffic simulator.
Performance estimation
For this research work to estimate the performance of routing protocols, we choose the VanetMobiSim-1.1 (2007) and NS-2.34 (2009). Thus, a detailed analysis of simulation results is possible.
Simulation tool/simulator
In this research, we used the VanetMobiSim-1.1 and NS-2.34. For VANET simulation needs a traffic simulator and network simulator. These couple simulator should be used for an influential result in realistic scenario. After a lot of evaluation, select the VANET simulators VanetMobiSim and NS-2, which are composed by the mobility models and a traffic simulation specific for VANETs. This is close to real vehicular mobility for realistic scenario.
Mobility and radio propagation model
This segment present an introductory general idea of mobility models, in context of VANETs. It begins with a discussion of the various types of mobility models that have been implemented in VANETs, and identifies models of major issues that generate the real scenario for vehicular.
Finally, discuss the radio propagation models that are bundled with the network simulator NS-2 for VANET that can help to verify the performance of routing protocols. Vehicular mobility models govern the set of rules that define movement's pattern of nodes in an ad-hoc network. After this network, simulator uses that information to generate random topologies based on node's location and perform some task among the nodes (Härri et al., 2006) . For simulation of VANETs the motion-based models are required. These motions-based models are classified into two main categories. They are: macro mobility model, micro mobility model.
IDM_IM
AP intelligent driver model with intersection management (IDM_IM) adds intersection handling potential to the behaviour of vehicles driven by the IDM. In exacting, IDM-IM models two different intersection scenarios: a crossroad regulated by stop signs, or a road junction ruled by traffic lights.
IDM_LC
Intelligent driving model (IDM) with lane changing (IDM_LC), an overtaking model is also included, which interacts with IDM_IM to manage lanes changes and vehicle accelerations and decelerations.
Radio propagation model
When waves are transmitted, or propagated from one point on the earth to another, or into various parts of the atmosphere that is the behaviour of waves and know as radio propagation. For example light waves, radio waves that are affected by the phenomena of reflection, refraction, diffraction, absorption, polarisation and scattering.
Performance metrics
A lot of performance metrics are used to evaluate the performance of radio propagation model within various network environments (Sheng et al., 2013; Gao et al., 2011) . In this research paper, we have preferred the six performance metrics i.e. throughput, routing overhead, packet delivery ratio, normalised routing load (NRL), delay and packet loss. The motive of selection these metrics is to check the performance of radio propagation model in highly realistic scenario of VANETs. With the help of these metrics to check the performance of three on-demands routing protocols i.e. AODV, DSR and TORA (Poonia and Singh, 2012) .
Parameters of the simulation
For this research design two different scenarios for evaluation of radio propagation model and routing protocols. This is the most important step in our simulation setup. First of all in this step we allocated different values in xml and tcl file for each parameter for realistic vehicular scenario. The communication among various nodes like simulation time, road length and width, traffic light, no. of lane, vehicle speed, routing protocols for communication, communication type, propagation model, coverage etc. First create a mobility scenario in xml file, beginning the VanetMobiSim framework is necessary in order to produce a node mobility trace file. The trace file of this tool will be an NS-2 format trace file. After that the trace file copied in NS-2 and run tcl file with the help of ns filename.tcl command that generate an *.tr file automatic in the NS-2 folder. Now run awk with this command:
awk -f <filename.awk> out.tr
After run automatic generate a new output text file that is simulation result file. During simulation process two scenarios have been used i.e. 1,000 × 1,000 m 2 . In addition, node's motion is enhanced with IDM, which includes intersection management and lane changing. Table 1 shows VanetMobiSim and network simulator parameters for vehicular nodes and communication among them: 
Simulation results
In this section, evaluate the network performance of different on-demand routing protocols using Nakagami radio propagation model. This radio propagation model is bundled with network simulator NS-2 for VANETs. For analysing the performance of routing protocols, we considered six typical measures for VANETs: throughput, routing overhead, PDF, NRL, end-to-end delay and packet loss. These six parameters matrix results are depicted in Figure 1. 
Simulation result for AODV, DSR and TORA protocol
The simulation consists on a communication between two nodes: node with ID 0 sends constant bit rate (CBR) traffic over UDP at 20 kbps rate to node with ID 7.
The propagation model is used Nakagami for AODV, DSR and TORA on-demand routing protocols.
Number of nodes increases from 2 to 24 and maximum speed is 120 km/h according to highway.
The scenario dimension is 1,000 × 1,000 m 2 as mentioned in Table 1 . Simulation consists of a communication between two nodes: node having ID 0 sends CBR traffic over UDP at 20 kbps rate to node having ID 7. Number of Nodes increases from 2 to 24 and maximum speed is 120 km/h according to highway. In order to evaluate the performance of protocols using simulation process has been done on different metrics. These are:
Average throughput: The first evaluated metric is average throughput, which linearly increases for AODV and DSR routing protocols upto 24 source nodes but TORA throughput increases upto 8 nodes. After this it decreases upto 24 density of nodes.
Routing overhead: According to Figures 1(b) and 2(b), the routing overhead of the three protocols generally increases as the number of nodes increases. The routing overhead of AODV and DSR is lower than the TORA.
PDF: Figures 1(c) and 2(c) show the PDF in 20 and 25 seconds for the same protocols. They slightly change upto 8 nodes, and after this TORA totally decrease or is almost near zero.
NRL:
As shown in Figures 1(d) and 2(d), the result is highly related to PDF for the packet delivery efficiency because the higher PDF is equal to the lower routing load.
Average e-e delay: Figures 1(e) and 2(e) show the transmission delay of AODV, DSR and TORA. They are very little and similar upto 8 communication nodes, after this TORA has obvious problems to handle with high traffic densities in the highway.
Packet loss:
The last evaluated metric is packet loss, shown in Figures 1(f) and 2(f). An important observation of packet loss has been observed for TORA, which is totally zero.
Conclusions
It has been analysed that the use of the on-demand routing protocols are very much suitable for the realistic scenario of highway traffics in the Indian road networks. The final conclusion can be observed in Table 2 based on the experimental results. AODV is suitable for vehicular networks that is followed by DSR.
Whereas, TORA is suitable for low density traffic, the results showed that TORA is completely inapplicable for VANETs on highway environment.
With help of this research paper, we find out DSR routing protocol is suitable for vehicular communication using Nakagami radio propagation model that used for connected vehicles ranging from vehicle to vehicle and vehicle to road side units could be able to communicate for safety that helps we save our life, prevent injuries, remove traffic congestion and improve the environment.
